Thus, a dimension "preference" is clearly not just a simple attentional 
response. A similar corclusion is indicated in the learning data; shape arid 
color-pieference subjects not only differ in the particular stimulus feature 
on which they match stimuli, but they differ in learniiig ability as well 
(see also Brian & Goodenbugh, 1929; Brown, 1970; Trabasso, Stave, &Eichberg, 
1969). • . 

A particularly critical issue concerns the significance of developmental 
changes^ in children's dimension preferences* One might infer that children 
beyond age 5 devote a high degree of selective attention to shape,^ ^g the 
high proportion of these subjects nuitchirig stimuli on the basis of this, 
component, and the great consistency with which each subject used shape rather 
than color as a basis for matching (84% of the older shape preference 
subjects responded on the basis of this component for ail nine triads). 
The component selection scores^ hjawever, suggest that the relative amount 
of attention directed to these two features actually may not change 
markedly over this age period. As shown in Table 1, the relative magnitudes 
of the shape arid color scores were roughly the same, for younger and qldev 
subjects (combined preference groups). That is, although both scores increased 
with age, reflecting an increase in learning and retention of both-types 

of information, the degree to which one compdnerit was dominant over the other 

3 

did not change appreciably. Apparently, a rather substantial number of 
subjects over age 5 attend to color as well as shape when these two dimensioris 
'* <ire redundant. 

The discrepancy in results is, of course, partly due to the use of a 
classification task in one case and a learning situation iri the other, and 
iri^ this respect nei^er task can be regarded as a 'more valid general measure 



/ — - 



DOCUMENT RESUME 

TM 003 039 

Hale^ Gordoh A. ; Lipps^ Le aih £• T* - 
Dimension Preference ahd Component Selection: 
Alternative- Measures oi children^s Attention to 
Stimulus Gpmpohents. 

Educatipnai Testing Service, Princeton, N.^t* 

ETS-RB-73-48 

Juh 73 

16p. 

MF^$0.65 HC^$3i29 

♦Age Differences; ♦Attehtiph; Ghildren; 
♦Classificatipn^ *Dim^ Preference; ♦Perceptual 

Deveiopment; Stimulus Behavior; Task Eerf prmance; 
Technical R^bports; Test Resiilts 



As children grow older they show an increasing* 
prefierence fpr classifying objects ph the basis of shape rather than 
cplpr, To clarify the nature of this "dimension preference,** children 
of ages 3, 1/2 to 6 1/2 yea^s wp^re given a metfed of triads test of 
dpiension pr^ f pllowgd (after a week^s delayj by a polnppnent 

s|l^ctiph most not^^ {i) Ghiidiren 

fbabw ahd: abpy4 th^ median age dif f ered^^ i^^ of shape 

. prief ef eaice (2). Fpr ahildre^^^ belpW the median ag^# higher Component 
selection test scpres were pb served for the j^ref^red di?!g.^s and 
(^) No age difference t-'as found in the relatiye magnitudes 6| the 
comppnent selection scv^jcesi .The r^su^ "preference" 
fpr a particular dimensipn dpes hot necfssarily^^ indicate a *Mgh 
degree of selective at^entiph tp that dimensipn^ Als^^^ the age 
difference in children* s dimensipn preferences may be at^ibutable tp 
Met or s uMelaf ed t 



ED 079 «34 

AUTHOR- 
TITLE- 



a:NSf:ITUTl6N 

report no 
pUb date 

NOTE 

EDRS PRICE 
DESCRIPTORS 



ABSTRACT 



uicOEPARTMENT CP HEALTH. 
EDUCATION 1 WELFARE 
NATIONAL INSTITUTE OF 
"EDUCATION . 
THIS ObCUAAENT HAS .eEEN REPRO 
OUCEO EXACTLY AS RECElVEO FROAA 
THE PERSON OR ORGANIZATION ORIGIN 
AT»NGIT POINTS OF VIEW OR OPINIONS 
STATEO 00 NOT NECESSARILY REPRE 
SENT OFFlClAU NATIONAL INSTITUTE OF 
EOUCATION POSIT JN OR:POLICY 



:RB^73-48 



DIlffiNSION PREFERENCE* AND COMPONENT SELECTION: 
ALTERNATIVE MEASURES pE CHIIJ)Rp'S ATTpTIQN 
TO STIMULUS COMPONENTS 



Gordon Ai Hale^ 
Educational Cesting: Service 

and; 

Leann Ei T, Lipps 
Uniyersity oi^ Michigan 



Educational Testing Service 
_ ^ Princeton,. New Jersey 
June i973 



/ 



DIMENSION PREFERENCE AND CO^IPONENt SELECliON: ALTERNATIVE MEASURES OE- 

CHILDREN'S ATTENTION TO^ STIMULUS CO^ONENTS 

Gordon A, Hale and Leahti E, T. Lipps 

Educational Testing Service University of Michigan 

Abstract, 

As children grow older they show an increasing preference for classifying 
tpBjects on the -basis p£ shape rather thali color. To clarify the nature of 
this "dimension preference," children of ages 3h to 6h years were given a 
/method of triads test of dimension preferences, followed '(after la weeV 
delay) by a component seiectipn task (see Hale & Morgan,. 1973). 

The most notable results were these: (a) as expected^ children below 
and: above tUe median age differed in frequency of shape preferen^ (b) for 
children below the median, age, higher component selection test scores were 
.observed for -the preferred dimension, althoug;h ali scores were considerably^ 
kbpye chance level and (c) ho age difference was found in the relative 
magnitudes of the cpmponeht selection scores. The results, suggest that a 
"preference" for a particular dimension does not necf-ssafily Indicate a high 
degree of selective attention to that dimension,, Alsp, the age drfferehce in 
children's dimehsiph preferences may be attributable to factors unrelated 
to selective atteritiori. 
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DIMENSION PREFERENCE AND COMPONENT SELECTION; ALTERNATIVE MEASURES^ OF 

CHILDREN ' S ATTENTION TO. ^STimUS COMPONENTS - 

Gordon A. Hale ^ and r Leahn £• T, Lipps 

Educational Testing Service University of Michigan 

The question of whether children prefer to classify objects on the basis 
of shape or on uhe basis of color has been studie^i axtensively with the 
"method-of-triads dimension preference. ^ (e.g. , Brian & Gopdenough, 1929; 
Cofahj 1966; Harris, Schaller & Mitlef,. 1970; Suchman i Trabasso , i966a) • * 
in this procedure, a child; is shown three- stimuli^- two of which are identical 
in shape and two of which are identical- in color, and is asked to indicate 
the two that are "the same" of "alike The tendency for children to classify 
objects on the basis of shape rather than color in this task- has been founds 
'to increase , between about 3 and 9 years of age (see studies cited above) . 
The method often has been cited as ah index of attehtibnv ve.gvi Brdwh,^ 197.6; 
Cbfah, 1964:; Seitz & Weir „ L971; Suchman;:& ffabas'^p,. 1966b) , and. the develop^ 
mentar shift in response has -been :meiiti6hed lalong, with, other evidence as 
suggesting a major change in children^ s cognition around age 5 or 6 (White, 
1965). ^ 

While the reliability of this shift :towar.d greater ".preference" for shape 
is unquestionable, ;the effect may ^pfpvide only limited infprmatipn for 
understanding the deyelppthent pf attention in children. More important than 
the question "Which stimulus feature is dominant?" is the question "fp what 
degree do children attend to ^ejch component of multi--faceted. stimuli?" Since 
the dimension preference task fprces a choice betv/een two stimulus features 
as a basis fpf classifying stimuli, it cannot detect whether a child attends 
highly selectively to that stimulus component of whether his attentipn, is 
nearly equally divided between^ features. A measure that is believed to 
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address this issue more effectively is- the component selection task described 
by Haie and Morgan (1973; see also Hale & Taweel, in press). In this taskj 
a child learns the spatial -positions of several stimuli that differ on two 
redundant dimensiohs~e/g, , shape and color. His ability subsequently 
to identify the position of each shape and color reflects the degree of 
attention, directed to each of these^ dimensions during^ learning • Thus, the 
measure not only indicates which of two dimensions, is. dominant iut also 
reflects the degree to which one component can be considered dominant over 
the other (given the specific set of stimiilri used):. 

To clarify the nature of the developmental shift in children's dimension 
preferences, the present study administered a component selection problem as 
well .as a diihensioh jpxeference task to children of "ih to 6^ years of age. 
' Two basic types of information were desired. First,- examination of ^the scores 
separately for each preference .group would determine whether children- exercise 
a -high degree of selective attention to their preferred dimension and wbuld^ 
also determine whether this tendency is more characteristic of shape- than 
color-preference subjects. Second^ comparison^ of trhe younger and older 
children's performance would indicate whether children exercise selective 
a,tcention to their preferred dimension at all age levels or whether the 
decree of selectivity changes with- age as well as the specific dimension 
chosen. 

Method 

Subject s 

the total sample consisted of 74. children,, 39 boys arid 35 girls, 
ranging in age from 3.6 to 6.4 years. Dimeri.siori preference data were obtained 
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for. the 74 children (three other children in the available sample were 
Eliminated for failure to follow Instructions); only 58 of these subjects 
ff:ceived the component selection task, as two of the children failed to 
follow instructions for this task and the reiM-inder were 'inavailable for the 
second session. The larger proportion of the sample was white; 36% of the 
children below the median age of 4,8 years and 30% above the median age were 
black. The total sample~was drawn from day care centers in a middle class 
>area of Somerset County, New Jersey and a lower middle cl^ss section of 
Plainf ieLd," Nev; Jefseyv 

DimensionjEref erence . task ^ 

Materials . The st^rdli were colored shapes approximately 7^ cm square^ 
n placed in triads on black sheets of paper with roughly 4 cm ^between stimuli. 
The shapes were square, circle, and triangle, and the colors were orange^ 
yellow, and blue. Nine triads were constructed-, and in each triad one pair of 
the stimuli were identical in shape but different in color, while another 
pair (including one stimulus from the first pair.) were identical in color 
but different in shape. Each of the nine possible combinations of two shapes 
and two colors was represented. Across triads, the stimuli that match^d^ oh 
shape occurred equally often on^ the bottom, left and, right sides of the 
triangular array; a similar ccjnst-ralnt applied to color. 

Procedure .. The children wfire tested Individually by a- female experi- 
menter (Li L.). All subjects received the dimehsiori preference task first, 
with the- component selection problem glveii^ seven to ten days later. For 
the dimension-preference task the subject was seated at a table opposite 
the experimenter-; Each of the nine triads was :presented with, the Instruction, 
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As each cue was presented, the subject was asked to point to the display 
card that was just like that being shown. After the subject had made his^ 
choice each time, the experimenter indicated the correct answer by turning 

the correct display card and showing it briefly above its place on the screen. 

*■* - * 

There were six cue cards arranged in two trials, a trial containing each of 
the three stimuli. Since two trials were given to all subjects, the current 
procedure differed from that used by Hale and Morgan (1973) , in which 
subjects were .trained to a criterion on the learning ;phase. 

The test, phase . followed iinmediately upon completion of the two learning trials. 
The display cards remained in place against the screen, facias? away from the 
subject and ho further feedback was given. Six "test cards" were presented, _ 
each of which contained a white shape or a color, and the subject was 
required to indicate the display card with the same shape or color as. on the 
test card. Each color and shape was zpresentedj with the^twq components 
systematically intermixed across test trials, the number of correct responses 
was determined for each £ompohent separatelyV yielding a "shape score" 
and a *^c61or score. ^' 

These test scores form-the basis for inferring selectivity of attention. 
It is assumed that the amount of inf ormatibh retained about each of the two 
stimulus diiherisibns separately reflects the degree of attention focused on 
each component during learning. Thus if a subject obtains L high shape score 
arid a relatively low color score, he has attended selectively to the first 
component. However j to the extent that he recalls information about bo.th 
components, his attention, has been less selective, as he has attended to both 
cpmpbrierits in identifying the stimuli. _ 



ERIC 



f 



* 

Results 

Data for the dimension preference task alone were examined initially* 
The numbers of shape and color preference subjects were, respectively, 14 
and 22 below the median age of 4.8 and 31 and 5 above the median age; two 
subjecLS below the median age were classified as inconsistent. (The younger 
shape and color preference subjects were distributed throughout the range 
from 3.6 to 4.8 years of age, so that the mean ages of these two groups — 
4.2 and 4.0 years, respectively--were not signifies iy different . ) The 
difference between age groups in relative frequency of shape' preference and 
color preference subjects was highly significant (x^^O = 17.13, £ < iOOl), 
demonstrating the predicted 5hift toward greater preference for shape. 
A total of 13 out of 38 children below the median age responded to a single 
dimension on all nine triads, in contrast with 28 of 36 above the median age 
(^^(1) = 14.19, j£ < .001)^ . 

Scores for the component selectiph task are presented in Table 1. For 
-the younger subjects, the data are presented separately by dimension preference; 
one of the two inconsistent subjects was available for the ccmponent selection 
task but was excluded in order to simplify the analysis* As; there were only 
four color-preference subjects iii the older grotip, the, data are presented for 
the preference groups combined, for comparison with the combined younger groups. 
(For the 26 older shape-preference subjects alone, the mean shape and color 
scores were 2.54 and 2^27; the numbers corresponding to the rows in the table 
marked S>C, :S=C„ S<C were,, respectively, 10, TO and 6.) 

A -particulcirly striking aspect of the data in Table 1 is that, the shape 
scores weire higher than ^the color scares for the young shape preference subjects, 
while the reverse was true for the young color pfeferehce subjects ♦ In an 
analysis of variance for the younger children, with Preferred Dimension and 
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Component Score (shape vs, color) as factors, the interaction between these 
variables was found to be significant (F(l,26) ^ 4-86, £ < ,05) while no other 
effect reached sigriff icance. For both the shape and color preference subjects 
the mean shape score .and the mean color score were signif icantly above chance 
(smallest t(ll) = 3.73, £ < .01). 

Insert Table 1 about here 

To examine age differences in the component selection scores,, the preference 
groups \;ere combined and an analysis of variance was performed with Age 
and Component Score as factors. Only the overall effect of Age was significant 
(F(4,56) = 8.59, p < .01), as the shape and color scores were both higher for 
the older than the youiiger subjects. It is notable that the shape-color 
compafisph did not interact significantly with Age (E<l)i thus, the dif fere 
between the shape and color scores was^. 6f> roughly the same magnitude for 
children below and above the median age of 4.8 years. 

Additional analyses of variance were performed comparable to those 
described above, but with Sex included as a third factor in one set of analyses 
and Race in another. No main effects or interactions involving either Sex 
or Race were significant. Data for the learning phase of the task were also 
examined. The young shape preference subjects had an average of 5.27 
items correct (out of 6) in learning-^ while the youiig color preference 
subjects had a significantly lower average of 4.41 correct (t_(26) f 2il3, 
£ < .05). Overall, the younger children averaged 4.75 correct, which did not 
differ significantly from the average of 5.03 for ^the older children. 
For the second learning trial alone, 71% of the younger children and 77% 
of the older children had three correct responses (and all but one of the 
reminder had two correct responses), indicating that tbi> children were generally 
mastering this task by the second trial. 
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Discussion 

The dimension preference data once again demonstrate the reliability of 
the developmental trend toward a .preference for classifying objects on the » * 
basis of shap.' rather than color. Despite the consistency of this finding, 
however, it is not entirely clear what a .dimension "preference" signifies,^ 
with respect to measuring selective attention in children. Attentional 
factors are likely involved to some extent, since children's response to the 
method of triads test has been shown here and elsewhere to .cor:respond to 
performance on other attention-related measures (e,g.. Brown, 1970; Seitz & 
Weir,. 1971; Suchmah & Trabasso, ^i66b; Trabasso, Stave, :6 Eichberg, 1969). 
In. the present studv,. for example, the children's scores on the component 
selection test were higher for their preferred than their nonpref erred' " 
dimension, suggesting that the two tasks provide somewhat related information 
regarding dimensional dominance. 

Even more striking, however, is the fact that there was by no means a 
one-to-one correspondence between the ^children's dimension preferences arid 
the degree of dimensional do;minance reflected in the component selection 
scores. As indicated, in the frequencies at the bottom of Table T, many 
subjects in ..both the color preference and shape preference groups obtained 
equal shape and color scores. ^ The scores for the nonpreferred dimension thus 
averaged considerably above chance, suggesting that a preference for a particular 
dimension does not necessarily mean that attention is exclusively directed^ 
to that component. Rather, children direct a reasonably high degree of 
attention to rrhe nonpreferred , as well as the preferred dimension when either 
or both components can be used to identify the stimuli in a learning task.. 



Thus, a dimension "preference" is clearly not just a simple atteritional 
response. A similar co;?clusion is indicated in the learning data; shape and 
color-pieference subjects not only differ in the particular stimulus feature 
on which they match stimuli, but they differ in learniiig ability as well 
(see also Brian & Goodenough, 1929; Brown, 1970; Trabasso, Stave,. & Eichberg, 
1969). ' * . 

A particularly critical issue concerns the significance of developmental 
changed in children's dimension preferences. One might infer that children 
beyond age 5 devote a high degree of selective attention to shapev given the 
high proportion of these subjects matching stimuli on the basis of this 
component, arid the great consistency with which each subject used shape rather 
Lhah color as a basis for matching (84% of the oWfr shape prefcirence 
subjects responded on the basis of this component" for all nine triads) • 
The component selection scores, however, suggest that the relative^ amount 
of attention directed to these two features actually may not change 
markedly over this age period. As shown in Table 1, the relative magnitudes^ 
of the shape arid color scores were roughly; the same for younger and older 
subjects (combined preference groups). That is, although both scores increased 
with age, reflecting ari increase in learning and retention of both ^ypes 

of information, the degree to which one component was dominant over the other 
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did not change appreciably. Apparently, a rather substantial number of 
subjects over age 5 attend to color as well as shape when these two dimensions 
ate redundant. 

The discrepancy in results is, of course, partly due to the use of a* 
classificatidri task in one case arid a learnirig- situation in the other, and 
in this respect riei^er task cari be regarded as a'more valid general measure 



of attention than the other. Yet there are reasons to believe that the 
component selection data more accurately reflect developmental changes in the 
way children naturally deploy attention with multi-faceted stimuli. Consider 
first the nature of the dimension preference response and the older child's 
approach td^ the task. Wlien told to indicate the two stimuli that were the 
same, several of the older ejects asked questions of the type ''Do you mean 
the same color or the same slvape?" Then when the instructions were repeated 
they typically pointed to the two of the same shape. Many older children 
apparently recognize the possibility of color matching but interpret' the 
instructions to require shape matching. The older child's respofiSe Is thus 
determined, to some extent, by the cognitive operations involved in interpreting 
thJ task demands, regardless of his natural disposition to attend to one 
stimulus feature or the other.. 

In the component selection task, on^ the other hand, the dimensions 
are redundant, so that either or both components can be used as a functional 
cue, and the child is in no way forced to choose between two dimensions. 
Rather, he is left free to identify the stimuli according to his natural 
lnclinatlon--6n the basis of shape, on the basis of color, or on the basis 
of both components in combinationi Age differencesL observed with this measure, 
then, are more likely to represent developmental changes in children's 
typical approach to mul t id linens ion ?1 stimuli. That the component scores 
maintained their same relative magnitudes across age levels suggests that, 
in fact, the degree to which children attend to shape rather than color may 
actually remain relatively constant over the period' from 4 to 6 years of age. 
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In the shape preference groups » 2 subjects had a score of 3 for bbth^ 
components,. 3 subjects had: 2 arid no^jubjects had \\ for color preference the 
CQmparable f^ 1, 7, arid 1:. 

\ _ ^ 

The frequencies for the shape prefererice subjects alorie were 10, 10, 

and 6; for 9 of the II subjects iri the row. marked :S>C the shape: score was: 

only one poirit higher thari the color score. 



Table 1 



Comppheht Selection Test Scores 







Younger Subjects 




Older Subjects 




Shape 
Preference 
Subjects 


Color 
Preference 
Subje.cts 


Combined 
Groups 


Combined 
Groups 


Shape Sc^bre 
X 
SI) 


2.55 
(. .52) 


1.82 
( .64) 


2.11 
. ( .69) 


2.57 
( .63) 


Color Score 
X 
SD 


2.00 


2.06 
.( .66) 


2.04 
( .74) 


2.33 
( .71) 




it 


17 


28 


30 


S>C^ 


5 


2 


7 


li 


s=c 


5 


9 




12 


S<G 


i 


6 


7 


7 



^Due to attrition these >Ns are smaller than the liumbeirs of subjects given the 
diraefision preference task alone^ 

^Number of subjects for whom the shape score exceeded the color score; analogously, 
S=C and S<C,, respectively, represent the numbers whose shape scores were 
equal to^ or less than, tthe color score. 



